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The viscosity and relaxation time of polyelectrolyte solutions in high dielectric media are discussed. The effects of polyelectrolyte concentration, 1,2 polyelectrolyte charge density, 3 and salt concentration 1, 3 are well described by the Dobrynin scaling theory. 4 The overlap and entanglement concentrations are apparent from the concentration dependence of viscosity. 1, 2, 5 While the overlap concentration has the expected chain length dependence, 1 the entanglement concentration does not, 1,2 and the molecular weight dependence of the viscosity is not well described by the scaling theory.
2 Semidilute unentangled solutions are described by the Rouse model and a new path to understanding shear thinning in the Rouse model is presented. 6 New data are presented for quaternized poly(2-vinylpyridine) in ethylene glycol (EG). 7 EG is a good solvent for the neutral polymer, enabling the effects of polyelectrolyte charge density to be studied over an unusually wide range. EG also can be purified to have essentially zero salt ion contaminants, allowing dilute solutions of high molecular weight polyelectrolytes to be studied in the low salt limit (whereas this is impossible for all aqueous solutions). New data on sodium maleate alternating copolymers, with different hydrophobic comonomers in water are also presented. 8, 9, 10 For comonomers that are weakly hydrophobic (isobutylene, diisobutylene and styrene) the Dobrynin scaling theory provides an excellent description of the rheology of the copolymer solutions. However, when the comonomers are made more hydrophobic (octene, decene, dodecene and tetradecene) a different character is observed. These copolymers self-associate to form globular structures in water. The globules are strongly collapsed and the viscosity stays low to quite high concentration. Once the globules start to overlap, they open up to form a reversible intermolecular network, causing the viscosity to increase rapidly as concentration is raised further.
